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(54) A molded article having a rigid support and a rigid hollow member and method for 
manufacturing it 



(57) A molded article, e.g., a cross car beam (3), 
which includes a rigid support having a plurality of per- 
forations, e.g., rigid support (12), and a rigid hollow ther- 
moplastic member, e.g. , an air duct (15), attached there- 
to is described. A portion of the thermoplastic material 
of rigid hollow member extends through at least some 
of the perforations of rigid support, embedding the edg- 



es of the perforations therein. The thermoplastic mate- 
rial extending through the perforations forms an attach- 
ment means, e.g., an attachment head (24), that serves 
to fixedly attach rigid hollow member to rigid support. 
Also described is a method of preparing the molded ar- 
ticle of the present invention, in which the rigid hollow 
member is fixedly attached to the rigid support during 
the blow mold fabrication of rigid hollow member. 



FIGURE 1 
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Description 

DESCRIPTION OF THE INVENTION 

[0001] The present invention relates to a molded ar- 
ticle which includes a hollow blow molded thermoplastic 
rigid member that is integrally attached to a rigid sup- 
port, e.g., a metal plate. A thermoplastic parison precur- 
sor of the hollow rigid thermoplastic member is blow 
molded against the rigid support. Portions of the ther- 
moplastic parison extend through perforations in the rig- 
id support, thereby attaching the hollow thermoplastic 
rigid member to the rigid support. The present invention 
also relates to a process by which the molded article is 
prepared. 

[0002] In applications involving the transportation of 
air, a plastic conduit is typically used, as is the case, for 
example, in some heating, ventilating and air condition- 
ing (HVAC) systems. The plastic conduit may be self 
supporting. However, in those applications where addi- 
tional structural and dimensional stability are required 
(e.g., in the automotive and aircraft industries), the plas- 
tic conduit is often connected to and supported by a sep- 
arate support structure. In most automotive vehicles, a 
cross car beam spans and extends between the vehicle 
door pillars (commonly referred to as the A-pillars). The 
cross car beam, which is typically fabricated from metal, 
provides rigidity and structural support to the vehicle, e. 
g., relative to a lateral impact upon the vehicle. The 
cross car beam also typically provides support for and 
is attached to the interior instrument panel and the 
HVAC system of the vehicle. 

[0003] Typically the plastic conduit and the support 
structure are separately fabricated, and then attached 
together in a separate step. The plastic conduit and sup- 
port structure (e.g., a cross car beam in the form of a 
metal beam or tube) are typically attached together by 
means of, for example, fasteners, adhesives, straps 
and/or brackets. Such attachment methods typically in- 
volve a series of manufacturing steps : and the use of 
additional materials, e.g., rivets, bolts and adhesives. In 
the case of an automotive application, for example, the 
separately fabricated cross car beam and plastic con- 
duit, when assembled together, can take up an undesir- 
ably large amount of space within the passenger com- 
partment. 

[0004] In the transportation industries, e.g., the auto- 
motive and aircraft industries, it is desirable to minimize 
the weight of the vehicle or aircraft in an effort towards 
maximizing fuel efficiency. The total weight of a vehicle 
or aircraft can be reduced by reducing the weight of its 
components. However, it is generally required that the 
strength and rigidity of a component not be compro- 
mised as the weight of the component is reduced. It is 
also desirable in the transportation industries to mini- 
mize the space occupied by various components that 
are incorporated into the vehicle or aircraft. 
[0005] A need thus exists for the development of 



molded articles having a rigid support and a rigid ther- 
moplastic hollow member attached thereto, that provide 
a combination of structural stability, reduced weight and 
compact (or space saving) design. A need also exists 
5 with regard to the development of new methods of pre- 
paring such molded articles in which the rigid thermo- 
plastic hollow member is concurrently molded and fix- 
edly attached to the support structure during formation 
of the rigid thermoplastic hollow member. 
[0006] United States Patent No. 5,354,11 4 discloses 
an integrated cross car structural duct cluster. The inte- 
grated cross car structural duct cluster of the 1 1 1 4 patent 
is disclosed as including a steel plate that is attached to 
a molded plastic body of a thermoplastic or thermoset 
material. 

[0007] In accordance with the present invention, there 
is provided a molded article comprising: 

(a) a rigid support having a first surface, a second 
surface and a plurality of perforations having edges; 
and 

(b) a molded rigid member of thermoplastic materi- 
al, at least a portion of said rigid member being in 
abutting relationship with the first surface of said rig- 
id support, said rigid member having a hollow inte- 
rior, 

wherein said article is prepared by a process comprising 
blow molding a thermoplastic parison precursor of said 
rigid member (b) onto the first surface of said rigid sup- 
port (a), a portion of the thermoplastic material of said 
thermoplastic parison extends through at least some of 
said perforations of said rigid support (a), the edges of 
said perforations being embedded in the plastic material 
extending therethrough, thereby fixedly attaching said 
rigid member (b) to said rigid support (a). 
[0008] In further accordance with the present inven- 
tion, there is also provided a method of preparing a 
molded article comprising a molded rigid hollow thermo- 
plastic member fixedly attached to a rigid support, said 
method comprising: 

(I) placing said rigid support in a mold, said rigid 
support having a plurality of perforations having 
edges, a first surface and a second surface; and 

(II) blow molding a thermoplastic parison precursor 
of said rigid hollow member against the first surface 
of said rigid support; 

wherein a portion of the thermoplastic material of said 
thermoplastic parison extends through at least some of 
said perforations of said rigid support, the edges of said 
perforations being embedded in the plastic material ex- 
tending therethrough, thereby attaching fixedly said rig- 
55 id hollow member to said rigid support. 

[0009] The features that characterize the present in- 
vention are pointed out with particularity in the claims, 
which are annexed to and form a part of this disclosure. 
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These and other features of the invention, its operating 
advantages and the specific objects obtained by its use 
will be more fully understood from the following detailed 
description and accompanying drawings in which pre- 
ferred embodiments of the invention are illustrated and 5 
described. 

[0010] Unless otherwise indicated, all numbers or ex- 
pressions, such as those expressing structural dimen- 
sions, quantities of ingredients, etc. used in the specifi- 
cation and claims are understood as modified in all in- 10 
stances by the term "about." 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] 15 

Figure 1 is a representative perspective view of a 
molded cross car beam according to the present in- 
vention, which includes a blow molded rigid hollow 
thermoplastic duct 15 that is fixedly attached to a 20 
rigid support 12; 

Figure 2 is a representative perspective view of the 
molded cross car beam of Figure 1, rotated 180° 
about its long axis; 

Figure 3. is a representation of a section of an at- 25 
tachment means through line A-A of Figure 1 ; 
Figure 4 is a sectional representation of an anchor- 
ing extension extending into the molded rigid hollow 
thermoplastic member of a molded cross car beam 
according to the present invention; 30 
Figure 5 is a sectional representation of an attach- 
ment means similar to that of Figure 3; 
Figure 6 is a sectional representation of an attach- 
ment means similar to that of Figure 3; 
Figure 7 is a sectional representation of an attach- 35 
ment means similar to that of Figure 3; 
Figure 8 is a sectional representation of a wrap- 
around attachment means, in which a portion of rig- 
id hollow member (b) wraps around and embeds at 
least a portion of the edges of rigid support (a) there- 40 
in. 

[0012] In Figures 1 through 8, like reference numerals 
designate the same components and structural fea- 
tures. 45 

DETAILED DESCRIPTION OF THE INVENTION 

[0013] Referring now to Figures 1 and 2 of the draw- 
ings, there are depicted representative perspective 50 
views of a molded composite cross car beam 3 accord- 
ing to the present invention. Cross car beam 3 includes 
a U-shaped rigid support 12 having a plurality of perfo- 
rations (notshown), and a blow molded rigid, continuous 
and unitary air duct 1 5 of thermoplastic material, having 55 
a hollow interior 27. Rigid hollow duct 15 is attached to 
rigid support 12 by means of a plurality of attachment 
heads 24. Duct 15 has extensions 18, 21, 30 and 33 



which each provide gaseous communication with the in- 
terior 27 of duct 15. For example, conditioned air (e.g., 
heated, cooled or dehumidified air) introduced through 
extension 21 travels through interior27andcan exitduct 
15 through extensions 18, 30 and 33. Cross car beam 
3 can be used as a cross car beam extending between 
the door pillars of a vehicle, such as a car or truck, not 
shown. 

[0014] The rigid support (a), e.g., rigid support 12 of 
cross beam 3, of the molded article of the present in- 
vention may be fabricated from a material selected from 
metal, thermoset plastic material, thermoplastic materi- 
al and combinations thereof. Metals from which rigid 
support (a) may be fabricated include, but are not limited 
to, aluminum and steel, in a preferred embodiment of 
the present invention , rigid support 1 2 of cross car beam 
3 is fabricated from metal, e.g., steel. 
[0015] As used herein and in the claims the term "ther- 
moset plastic maleriar means plastic materials having 
a three dimensional crosslinked network resulting from 
the formation of covalent bonds between chemically re- 
active groups, e.g., active hydrogen groups and free iso- 
cyanate groups. Thermoset plastic materials from which 
rigid support (a) may bo fabricated include those known 
to the skilled artisan, e.g., crosslinked polyurethanes, 
crosslinked polyepoxides and crosslinked polyesters. 
Of the thermoset plastic materials, crosslinked poly- 
urethanes are preferred. Rigid support 12 may be fab- 
ricated from crosslinked polyurethanes by the art-rec- 
ognized process of reaction injection molding. Reaction 
injection molding typically involves, as is known to the 
skilled artisan, injecting separately, and preferably si- 
multaneously into a mold: (i) an active hydrogen func- 
tional component (e.g., a polyol and/or polyamine); and 
(ii) an isocyanate functional component (e.g., a diisocy- 
anate such as toluene diisocyanate, and/or dimers and 
trimers of a diisocyanate such as toluene diisocyanate). 
The filled mold may optionally be heated to ensure and/ 
or hasten complete reaction of the injected components. 
Upon complete reaction of the injected components, the 
mold is opened and the molded article, e.g., rigid sup- 
port 12 : is removed. 

[0016] As used herein and in the claims, the term 
"thermoplastic material" means a plastic material that 
has a softening or melting point, and is substantially free 
of a three dimensional crosslinked network resulting 
from the formation of covalenl bonds between chemi- 
cally reactive groups, e.g., active hydrogen groups and 
free isocyanate groups. Examples of thermoplastic ma- 
terials from which rigid support (a), e.g., rigid support 12 
of cross car beam 3, may be fabricated include, but are 
not limited to, thermoplastic polyurethane, thermoplas- 
tic polyurea, thermoplastic polyimide, thermoplastic 
polyamide, thermoplastic polyamideimide, thermoplas- 
tic polyester, thermoplastic polycarbonate, thermoplas- 
tic polysulfone, thermoplastic polyketone, thermoplastic 
polyethylene, thermoplastic polypropylene, thermoplas- 
tic acrylonitrile-butadiene-styrene, thermoplastic polyvi- 
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nylchlorine and mixtures or thermoplastic compositions 
containing one or more thereof. Of the thermoplastic 
materials from which rigid support (a) may be fabricated, 
thermoplastic polyamides are preferred. Rigid support 
12 may be fabricated from thermoplastic materials by 
the art-recognized process of injection molding, in which 
a molten stream of thermoplastic material, e.g., molten 
thermoplastic polyamide, is injected into a mold, e.g., 
an optionally heated mold. Upon cooling the filled mold, 
the molded article, e.g., rigid support 12, is removed. A 
preferred thermoplastic material from which rigid sup- 
port 12 may be fabricated is thermoplastic polyamide, 
e.g., DUR ETHAN thermoplastic polyamide, commer- 
cially available from Bayer Corporation. 
[0017] The thermoset plastic materials and/or ther- 
moplastic materials from which rigid support (a) may be 
fabricated, may optionally be reinforced with a material 
selected from glass fibers, carbon fibers, boron fibers, 
metal fibers, polyamide fibers (e.g., KEVLAR polyamide 
fibers) and mixtures thereof. The reinforcing fibers, and 
the glass fibers in particular, may have sizings on their 
surfaces to improve miscibility and/or adhesion to the 
plastics into which they are incorporated, as is known to 
the skilled artisan. Glass fibers are a preferred reinforc- 
ing material in the present invention. If used, the rein- 
forcement material, e.g., glass fibers, is typically present 
in the thermoset plastic materials and/or thermoplastic 
materials of rigid support (a), e.g., rigid support 12, in a 
reinforcing amount, e.g., in an amount of from 5 percent 
by weight to 60 percent by weight, based on the total 
weight of rigid support (a). 

[001 8] The thermoplastic material of blow molded rig- 
id hollow member (b), e.g., duct 15, may be selected 
independently from those examples recited previously 
herein with regard to rigid support (a). In an embodiment 
of the present invention, the thermoplastic material of 
blow molded rigid hollow member (b) is selected from 
at least one of thermoplastic polyolefins (e.g., thermo- 
plastic polyvinylchloride), thermoplastic polyvinylchlo- 
rine, thermoplastic poiyurethanes, thermoplastic polyu- 
reas, thermoplastic polyamides, thermoplastic polyes- 
ters and thermoplastic polycarbonates. Thermoplastic 
polyolefins from which the blow molded rigid hollow 
member (b) may be fabricated include, for example, 
thermoplastic polyethylene, thermoplastic polypropyl- 
ene, thermoplastic copolymers of ethylene and propyl- 
ene, and thermoplastic polybutylene. In a preferred em- 
bodiment of the present invention, blow molded rigid 
hollow member (b) is fabricated from thermoplastic 
polyamide (e.g., DURETHAN thermoplastic polyamide, 
commercially available from Bayer Corporation). 
[0019] The thermoplastic materials from which blow 
molded rigid hollow member (b) may be fabricated, may 
optionally be reinforced with a material selected from 
glass fibers, carbon fibers, boron fibers, metal fibers, 
polyamide fibers and mixtures thereof. The reinforcing 
materials, e.g., glass fibers, may be treated, e.g., sized, 
as described previously herein with regard to rigid sup- 



port (a). If used, the reinforcement material, e.g., glass 
fibers, is typically present in the thermoplastic materials 
of blow molded rigid hollow member (b), e.g., duct 15, 
in a reinforcing amount, e.g., in an amount of from 5 per- 

5 cent by weight to 60 percent by weight, based on the 
total weight of blow molded rigid hollow member (b). 
[0020] The plastic materials of rigid support (a) and 
blow molded rigid hollow member (b) may each inde- 
pendently further contain one or more functional addi- 

10 tives. Additives that may be present in the plastic mate- 
rial of the rigid support (a) and/or the blow molded rigid 
hollow member (b) of the molded article include : but are 
not limited to, antioxidants, colorants, e.g., pigments 
and/or dyes, mold release agents, fillers, e.g., calcium 

is carbonate, ultraviolet light absorbers, fire retardants and 
mixtures thereof. Additives may be present in the plastic 
material of the rigid support and/or the blow molded rigid 
hollow member in functionally sufficient amounts, e.g., 
in amounts independently from 0.1 percent by weight to 

20 10 percent by weight, based on the total weight of the 
plastic material of the rigid support or the blow molded 
rigid hollow member. 

[0021] As used herein and in the claims, the term "rig- 
id" of rigid support (a) and blow molded rigid hollow 
25 member (b) generally means that the materials from 
which these elements are fabricated are self supporting. 
More specifically, rigid support (a) and blow molded rigid 
hollow member (b) each typically and independently 
have a flexural modulus of at least 500 MPa, e.g., from 
30 1 000 MPa to 1 5,000 MPa. 

[0022] Rigid hollow member (b), e.g., duct 15 of cross 
car beam 3, is fixedly attached to rigid support (a), e.g., 
rigid support 12, during the blow molding fabrication of 
rigid hollow member (b). Rigid support 12, having a plu- 
35 rality of perforations (not shown in Figures 1 and 2), is 
placed on one side of the blow mold, its second surface 
facing the interior surface of the mold wall, and its first 
surface facing the open interior of the mold. A rigid ther- 
moplastic feed material, e.g., in the form of pellets, is 
40 extruded, typically in an extruder, and the resulting mol- 
ten extrudate is passed through a die to form a hollow 
molten tube, which is referred to as a parison. The pari- 
son, which is a precursor of duct 15, is drawn through 
or into the open mold into which rigid support 12 has 
45 been previously placed. The mold is closed around the 
parison, pinching off at least one end of the parison. 
Compressed gas is then fed into the interior of the pari- 
son, which expands to fill the interior of the closed mold, 
abutting at least a portion of the first surface of rigid sup- 
50 port 12 therein. A portion of the thermoplastic material 
of the parison extends through at least some of the per- 
forations of support 12 to form attachment heads 24. 
While maintaining the internal pressure within the pari- 
son, the expanded parison is allowed to cool and solidify 
55 within the mold. The increased gaseous pressure within 
the molded article is released, and the mold is opened, 
and cross car beam 3 is removed. 
[0023] A sectional representation through line A-A of 
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an attachment head 24 of Figure 1 , is depicted as at- 
tachment means 5 in Figure 3. Rigid support 12 has a 
perforation 48 therein. Perforation 48 is defined by de- 
formed edge portions 36. A portion of the thermoplastic 
material of duct 1 5 abuts against first surface 42 of sup- 
port 12, and extends through perforation 48 and extends 
out over a portion of second surface 39 of support 12 to 
form attachment head 24. The deformed edges 36 of 
perforation 48 are embedded in the thermoplastic ma- 
terial of duct 15 extending therethrough. Attachment 
head 24 is typically shaped by means of corresponding 
indentations in the interior wall of the mold that are 
aligned with perforations 48. 

[0024] In Figure 3, the hollow interior 27 of duct 15 is 
in communication with the hollow interior 45 of attach* 
ment head 24. By selecting perforation 48 of smaller di- 
ameter and/or thermoplastic material of duct 1 5 of great- 
er thickness, the thermoplastic material extending 
through perforation 48 may fuse together, effectively 
plugging perforation 48 and forming a substantially solid 
attachment head 24 (not shown). Alternatively, the hol- 
low interior 45 of attachment head 24 may not be in com- 
munication with interior 27 of duct 15, due to plugging 
of perforation 48 by the thermoplastic material extend- 
ing therethrough. 

[0025] To assist the extension of portions of the pari- 
son through perforations 48 during the blow molding 
process, at least one of: (i) increased gaseous pressure 
is provided on the interior of the thermoplastic parison; 
and (ii) reduced gaseous pressure is provided on the 
second surface 39 of rigid support 12, thereby forcing 
(e.g., drawing and/or pushing) portions of the thermo- 
plastic parison through at least some of perforations 48. 
In an embodiment of the present invention, the parison 
is extended through perforations 48 by the concurrent 
implementation of methods (i) and (ii). 
[0026] In addition to attachment heads 24, duct 15 
may be further fixedly attached to rigid support 12 by 
attachment means selected from fasteners, adhesives 
and combinations thereof. Examples of fasteners that 
may be used in the present invention include, but are 
not limited to, screws, e.g., sheet metal screws, nuts and 
bolts : and metal rivets. Adhesives that may be used in- 
clude those that are known to the skilled artisan, e.g., 
epoxy resin based adhesives. 

[0027] As used herein and In the claims, the term "ad- 
hesives" refers to: (i) adhesive materials that are sepa- 
rate from the rigid support and the rigid hollow member, 
e.g. , epoxy resin based adhesives; and (ii) cohesive ad- 
hesion between the rigid support and the rigid hollow 
member. The materials from which each of rigid support 
1 2 and duct 1 5 are fabricated may be selected such that 
cohesive adhesion therebetween results from their mu- 
tual abutment. In an embodiment of the present inven- 
tion, rigid support 12 is fabricated from steel, and the 
duct 15 is fabricated from DURETHAN thermoplastic 
polyamide (commercially available from Bayer Corpo- 
ration), and cohesive adhesion results from their mutual 



abutment. 

[0028] Additional attachment means in accordance 
with the present invention are depicted in Figures 4, 5, 
6 and 7. Attachment means 7 of Figure 5 is similar to 
5 attachment means 5 of Figure 3. Attachment head 25 
of attachment means 5, however, is substantially flush 
with second surface 39 of support 1 2. The flush attach- 
ment head 25 is formed by means of the interior surface 
of the mold being substantially flush or in abutment with 
second surface 39 of support 12. 
[0029] Attachment means 8 of Figure 6 is similar to 
attachment means 5 of Figure 3, however perforation 
48 is defined by non-deformed edge portions 37. Non- 
deformed edge portions 37 of perforation 48 are embed- 
ded in the thermoplastic material of duct 15 extending 
there through, which forms attachment head 26. During 
the blow molding operation attachment head 26 is 
shaped by means of abutment with the interior surface 
of the mold. 

[0030] Perforation 48 of attachment means 1 0 of Fig- 
ure 7 is defined by deformed edge portions 38, which 
have a configuration different than that of deformed 
edge portions 36 of Figures 3 and 5. Relative to second 
surface 39, the deformed edge portions 36 of Figures 3 
and 5 tilt in at an angle of less than 90°, while edge por- 
tions 38 of Figure 7 form a substantially 90° angle. De- 
formed edge portions 38 of Figure 7 are embedded in 
the thermoplastic material of duct 15 extending there 
through, which forms attachment head 23. During the 
blow molding operation attachment head 23 is shaped 
by means of abutment with the interior surface of the 
mold. 

[0031] Rigid support (a) may have extensions, e.g., 
anchoring extensions, which extend into the thermo- 
plastic material of rigid thermoplastic hollow member 
(b). Each extension has walls, e.g., side walls, a hollow 
interior (e.g., a chamber), and at least one perforation 
in its walls. Portions of rigid thermoplastic hollow mem- 
ber (b) extend through the perforations of the anchoring 
extensions and into the chamber thereof . In an embod- 
iment of the present invention, all of the perforations of 
the rigid support (a) are located within the walls of the 
anchoring extensions, and the rigid thermoplastic hol- 
low member (b) is fixedly attached to rigid support (a) 
by means of the anchoring extensions. The anchoring 
extensions may have any desired shape, but are typi- 
cally substantially cylindrical. 

[0032] In Figure 4, a sectional view of an anchoring 
extension 51 extending into the thermoplastic material 
of duct 1 5 is depicted. Extension 51 has walls 57 and a 
perforation 63. Perforation 63 has edges 54 which are 
embedded in the thermoplastic material of duct 1 5 which 
extends therethrough. The thermoplastic material of 
duct 15 extending through perforation 63 forms attach- 
ment head 66 within chamber 69 of extension 51 . Rigid 
support 1 2 has a perforation 60 therein which is in com- 
munication with chamber 69 of extension 51 . Perfora- 
tion 60 can be used to form a vacuum within chamber 
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69, to assist in drawing attachment head 66 therein dur- 
ing blow molding operations. To prevent attachment 
head 66 from bursting during the blow molding process, 
a reversibly retractable core pin (not shown) may be ex- 
tended from the interior wall of the mold through perfo- 
ration 60 into chamber 69 to provide a limiting surface 
against which attachment head 66 abuts during its for- 
mation, as is known to the skilled artisan. While anchor- 
ing extension 51 is depicted as having only one perfo- 
ration 63 in Figure 4, it may have a plurality of perfora- 
tions through which the thermoplastic material of duct 
15 extends to form additional attachment heads within 
chamber 69. 

[0033] An advantage of using anchoring extensions 
to fixedly attach duct 1 5 to rigid support 1 2 is the reces- 
sion and accompanying protection that is afforded at- 
tachment head 66 within chamber 69. After formation of 
cross car beam 3, a thermosetting polymer composition, 
e.g., a two-pack epoxy or polyurelhane composition, 
can be introduced into chamber 69 by means of perfo- 
ration 60. The introduced thermosetting polymer com- 
position at least partially fills chamber 69 and serves to 
protect and hold attachment head 66 in place. 
[0034] Anchoring extension 51 of Figure 4 may also 
be used to attach the cross car beam assembly 3 to a 
separate structure, e.g., the A-pillars of an automobile 
(not shown), in an embodiment of the present invention. 
This can be achieved, for example, by providing thread- 
ed portions (not shown) on the edges of rigid support 1 2 
that define perforation 60, through which a bolt may then 
be threaded. Alternatively, a threaded nut (not shown) 
may be affixed over perforation 60 : e.g., by means of 
welding, through which a bolt may then be partially 
treaded. 

[0035] In an embodiment of the present invention, rig- 
id support (a) has edges which are at least partially em- 
bedded in portions of rigid hollow member (b) that are 
wrapped there around (wrap-around attachment 
means). With reference to Figure 2, portions of edges 
72 and/or 75 of rigid support 12 may be embedded in 
portions of the thermoplastic material of duct 15. A sec- 
tional representation of a wrap-around attachment 
means 11 is depicted in Figure 8. With further reference 
to Figure 8, edge portion 72 of rigid support 12 has an 
extension 78 which is embedded in the rigid thermoplas- 
tic material of rigid hollow thermoplastic duct 15. Such 
wrap-around attachment means are preferably formed 
during the blow molding formation of rigid hollow ther- 
moplastic duct 15. Wrap-around attachment means, 
such as attachment means 11 of Figure 8. serve to fur- 
ther fixedly attach rigid hollow member (b) to rigid sup- 
port (a) of the molded article of the present invention. In 
another embodiment of the present invention (not 
shown), extension 78 of wrap-around attachment 
means 11 is not present, and edge portion 72 is beveled 
or chamfered (not shown). The beveled edge portion of 
rigid support (a) is at least partially embedded in portions 
of the thermoplastic material of rigid hollow member (b) 



that are wrapped there around. 

[0036] Molded articles according to the present inven- 
tion include, but are not limited to, air ducts that also 
provide structural support, e.g., cross car beams for use 
5 in vehicles, such as cars and trucks. The molded articles 
of the present invention may also be used as structurally 
supporting air ducts in buildings, factories and homes, 
and in the aircraft industry. 

[0037] The present invention has been described with 
10 reference to specific details of particular embodiments 
thereof, it is not intended that such details be regarded 
as limitations upon the scope of the invention except in- 
sofar as and to the extent that they are included in the 
accompanying claims. 

15 

Claims 

1 . A molded article comprising: 

20 

(a) a rigid support having a first surface, a sec- 
ond surface and a plurality of perforations hav- 
ing edges; and 

(b) a molded rigid member of thermoplastic ma- 
25 terial, at least a portion of said rigid member be- 
ing in abutting relationship with the first surface 
of said rigid support, said rigid member having 
a hollow interior, 

30 wherein said article is prepared by a process com- 
prising blow molding a thermoplastic parison pre- 
cursor of said rigid member (b) onto the first surface 
of said rigid support (a), a portion of the thermoplas- 
tic material of said thermoplastic parison extends 
35 through at least some of said perforations of said 
rigid support (a), the edges of said perforations be- 
ing embedded in the plastic material extending 
therethrough, thereby fixedly attaching said rigid 
member (b) to said rigid support (a). 

40 

2. The molded article of Claim 1 wherein said rigid 
support (a) is fabricated from a material selected 
from metal, thermoset plastic material, thermoplas- 
tic material and combinations thereof. 

45 

3. The molded article of Claim 2 wherein said rigid 
support (a) is fabricated from metal. 

4. The molded article of Claim 1 wherein the thermo- 
plastic material of said rigid hollow member (b) is 
selected from at least one of thermoplastic polyole- 
fins, thermoplastic polyvinylchlorine, thermoplastic 
polyurethanes, thermoplastic polyureas, thermo- 
plastic polyamides, thermoplastic polyesters and 

55 thermoplastic polycarbonates. 

5. The molded article of Claim 1 wherein the thermo- 
plastic material of said rigid hollow member (b) is 



1. 

20 



25 



30 



35 
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reinforced with a material selected from glass fib- 
ers, carbon fibers, metal fibers, polyamide fibers 
and mixtures thereof. 

6. The molded article of Claim 1 wherein said rigid hol- 
low member (b) is further fixedly attached to said 
rigid support (a) by attachment means selected 
from fasteners, adhesives and combinations there- 
of. 

7. The molded article of Claim 1 wherein said rigid 
support (a) has edges, and said rigid hollow mem- 
ber (b) is further fixedly attached to said rigid sup- 
port (a) by means of portions of said rigid hollow 
member (b) wrapping around and embedding at 
least a portion of the edges of said rigid support (a). 

8. The molded article of Claim 1 wherein said rigid 
support (a) has a plurality of anchoring extensions 
extending into said rigid hollow member (b), each 
of said anchoring extensions having walls, an inte- 
rior chamber and at least one wall perforation in said 
walls, each wall perforation having edges, a portion 
of said rigid hollow member (b) extends through at 
least some of said wall perforations into said cham- 
ber, the edges of said wall perforations being em- 
bedded in the plastic material extending there- 
through, thereby fixedly attaching said rigid hollow 
member (b) to said rigid support (a). 

9. The molded article of Claim 1 wherein said rigid hoi- 
low member (b) is a continuous unitary hollow mem- 
ber. 



(I) placing said rigid support in a mold, said rigid 
support having a plurality of perforations having 
edges, a first surface and a second surface; 
and 

5 (II) blow molding a thermoplastic parison pre- 

cursor of said rigid hollow member against the 
first surface of said rigid support; 

wherein a portion of the thermoplastic material of 
10 said thermoplastic parison extends through at least 
some of said perforations of said rigid support, the 
edges of said perforations being embedded in the 
plastic material extending therethrough, thereby at- 
taching fixedly said rigid hollow member to said rigid 
is support. 

15. The method of Claim 1 4 wherein during blow mold-, 
ing step (II), at least one of, (i) increased gaseous 
pressure is provided on the inlerior of said Ihermo- 
20 plastic parison, and (ii) reduced gaseous pressure 
is provided on the second surface of said rigid sup- 
/ port, thereby forcing portions of said thermoplastic 
/ parison through at least some of said perforations. 

25 



30 



10. The molded article of Claim 1 wherein said molded 35 
article is an automotive cross car beam. 



11. The molded article of Claim 10 wherein said rigid 
hollow member (b) is an air duct. 

40 

12. The molded article of Claim 1 wherein at least some 
of said perforations have deformed edge portions, 
and said deformed edge portions are embedded in 
the plastic material extending therethrough. 

45 

13. The molded article of Claim 1 wherein during the 
blow molding step, at least one of (i) increased gas- 
eous pressure is provided on the interior of said 
thermoplastic parison, and (ii) reduced gaseous 
pressure is provided on the second surface of said so 
rigid support (a), thereby forcing portions of said 
thermoplastic parison through at least some of said 
perforations. 



14. A method of preparing a molded article comprising 55 
a molded rigid hollow thermoplastic memberfixedly 
attached to a rigid support, said method comprising: 
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FIGURE 3 
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